ABSTRACT -Background and Objectives: Studying suicide notes is a strong methodology in suicidology and one of the most relevant theoretical frameworks is the Interpersonal Theory of Suicide proposed by Joiner.
Introduction
The World Health Organization states that each year an estimated 800,000 individuals die worldwide due to suicide 1 and proposes the following suicide risk factors: mental or physical illness (especially chronic), drug/alcohol abuse, a history of violence, acute emotional stress, a significant and sudden change such as loss of employment, separation from a partner or other adverse event and, in many cases, a combination of these factors. It is accepted that suicidal behavior is influenced by a combination of biological, genetic, psychological, societal, contextual and situational factors.
Since the first studies by Shneidman 2, 3 , there have been numerous studies on deaths by suicide and attempted suicides in an attempt to understand the phenomenon through an analysis of the notes that some individuals write before carrying out suicide 4, 5 . The various theoretical approaches have emphasized the risk factors involved and have developed numerous theories that attempt to understand and prevent suicide. Our study approach consisted of the clinical and linguistic analysis of suicide notes using the theoretical framework of the Interpersonal Theory of Suicide (ITS) proposed by Thomas E. Joiner 6 .
ITS identifies 3 central constructs for explaining suicidal behavior. According to this model, the desire to end one's own life is related to the simultaneous presence of 2 interpersonal factors: the feeling of being a burden and lack of belonging to a group. The interaction of these 2 factors with a third factor, the acquired capability for suicide, puts the individual at risk of attempting suicide, with lethal or almost lethal results 6 .
In subsequent elaborations of the theory 7 the feeling of being a burden includes 2 measures: a) the belief that one is so incapable or deficient as to represent a burden or responsibility for others and b) the emotionally charged cognition of hatred towards oneself. The indicators of these measures would be low self-esteem, feelings of guilt or shame and an agitated mental state. As indicated by Van Orden et al. (2010) , individuals who feel they are a burden to the significant people in their life and who feel self-hatred are especially at risk. The presence of this factor is a predictor of suicide symptoms, previous suicide attempts and increased suicide risk, independent of other risk factors such as depressive symptoms, hopelessness and personality disorders. This factor occurs more often in elderly individuals, which is useful for understanding suicidal ideation in this population group 8 . Its interaction with the acquired capability to carry out suicide predicts an increase in suicide risk, beyond the influence of other factors such as depression, gender and age 9 . This factor correlates with low-quality social support from relatives and friends, as well as with mental and physical symptoms 10 . A review of the available evidence on the relevance of the "feeling like a burden" factor found support for the association between this factor and suicidal ideation and tested its usefulness for increasing the predictability of ideation once other risk factors had been controlled. In short, the results of the previous research show a correlation between this factor and a history of attempted suicide and support its relationship with death by suicide 11 .
The second interpersonal factor, a lack of belonging, is a multidimensional construct that includes not only the feeling of loneliness but also the lack of reciprocal care from the community. This factor involves a dynamic cognitive-affective condition whose most severe form involves the perception that there are no significant and mutual support relationships and whose chronicity increases this perception 7 . This factor has been linked to a history of attempted suicide in individuals undergoing treatment for opioid-dependence 12 and addictions in general. The lower level of perceived social support has also been related to attempted suicide 13 . The combined presence of the "feeling like a burden" and "lack of belonging" factors significantly correlates with suicidal ideation 9, 10 , and their interaction provides additional variance to explain this ideation, especially in young individuals for whom "lack of belonging" is a better predictor 14 .
Lastly, the theory indicates that the capability to carry out the suicide could be acquired through habituation to the fear and pain involved in self-harm and the strengthening of opposing processes in response to this fear and pain. The opponent-process theory 15 states that the initial fear response when faced with a painful or fear-inducing experience will decrease with repeated trials, while the subsequent response of relief or exhilaration will be strengthened with repeated exposure to these experiences (attempted suicide, family history of suicide, childhood abuse, combat experiences, etc.). The acquired capability for suicide includes 2 measures: reducing the fear of death and increasing tolerance to physical pain, which would lead to the assessment that the pain involved in carrying out the chosen method of suicide would be tolerable 7 . This factor, measured with a scale, is greater in males and in individuals with previous suicide attempts and/or a history of provocative or painful experiences 9 . An individual's acquired capability for suicide is determined from their history of attempted suicide 16 , self-harm or being witness to the injuries or pain of others, although the construct requires greater specification 17 . The increase in this capability by repeated exposure to death and pain could be behind the high number of suicides among soldiers who return to society after experiencing combat 18 . It has been hypothesized that impulsivity increases this capability, although studies have shown an indirect influence through increased provocative and painful life experiences in individuals with this characteristic 19 .
Using the ITS as a reference framework, there has been a search for risk factor indicators in the texts and suicide notes, using automated linguistic analysis of these writings and their qualitative assessment.
In terms of the linguistic analysis, the Linguistic Inquiry and Word Count program (LIWC) 20 analyzes written text word by word and calculates the percentage of words that meet each of the 72 categories of the text's language. In recent years, numerous studies have been conducted using the LIWC program. Several of the program categories have been linked to various psychological processes 21 , including the risk of suicide [22] [23] [24] [25] [26] . Williams (2006) analyzed musician Kurt Cobain's diary and suicide note, as well as letters from another man who died by suicide, comparing them with texts written by nonsuicidal individuals 27 . Williams found an increased use of words from the language categories "religion", "certainty" and "optimism" as the moment of death approached (the use of these categories did not increase in the controls) and interpreted these results as the fruit of a possible increase in thoughts on the religious or spiritual implications of suicide, as well as the feelings of competence and conviction for carrying out the act. Williams also investigated whether there were different language patterns in the writings that expressed "feeling like a burden" and/or "lack of belonging" (in individuals with no history of suicidal behavior). The author found that "lack of belonging" correlated positively with positive emotion indices and negatively with negative emotion indices in these writings (analyzed with LIWC), while "feeling like a burden" correlated positively with both.
From a qualitative approach, suicide notes have been analyzed in an attempt to detect signs of the interpersonal factors of ITS 6 . Attempted suicide notes have been compared with notes from individuals who died by suicide. It was found that "feeling like a burden" correlated only with consummated suicide and with the selection of suicide methods of greatest lethality 28 . The conclusion was that the perception of feeling like a burden for loved ones would be a characteristic of suicide. Other studies, however, have had conflicting results. Gunn et al., in a qualitative analysis of 261 notes, indicated that the "lack of belonging" factor was present in 30.7% of the notes (with a higher frequency in the young than in the elderly). The "feeling like a burden" factor was present in 10.3% (not age-related but genderrelated, with a greater frequency in suicide notes written by females). These 2 factors showed up in only 11 of the analyzed notes (4.2%) 29 . Moreover, another analysis of 664 suicide and attempted suicide notes (which included 33 simulated notes) showed the presence of the "lack of belonging" factor in 42.5% of the notes. The "feeling like a burden" factor occurred in 15.5% of the notes, and both factors were in 9.5% of the analyzed notes 30 .
Most of the studies mentioned above were conducted with English suicide notes or texts; none of the studies analyzed Spanish suicide notes. The only LIWC analysis we know of in Spanish was conducted with a small number of suicide notes collected in Spain, which found language differences depending on the authors' sex, age and community 31 . However, as far as we know, Spanish suicide notes have not been qualitatively analyzed in search of indicators of risk factors proposed by the ITS. The LIWC has also not been applied to detect specific language profiles according to the presence or absence of these factors.
We therefore established the following objectives and hypotheses (based on previous studies): -Analyze whether there is a relationship between the authors' sex or age and other recorded clinical and demographic characteristics. We hypothesized that such a relationship exists and that we would find differences by sex and age in suicide methods used and triggers of suicide.
-Qualitatively analyze the suicide notes for content that refers to the interpersonal risk factors of ITS and determine in what measure these references appear in the 80 notes collected in Chile, adding the third factor proposed by the ITS: "acquired capability for suicide". Our hypothesis was that we would find the "lack of belonging" factor more often and that these factors would be present in a high percentage of the analyzed notes.
-Ascertain whether there is a relationship between these factors and variables in the authors of suicide notes, such as sex, age and living with a partner at the time of the death. Our hypothesis was that the "lack of belonging" factor would be more common in young individuals, the "perceived burdensomeness" factor would be more common in elderly people and in women, and men would show a higher "acquired capability for suicide".
-Classify the cases by the relative lethality of the suicide method and study whether there is a relationship between this variable and ITS risk factors and/or other characteristics of the notes' authors. Our hypothesis was that the "perceived burdensomeness" and the "acquired capability to suicide" factors would be related with higher lethality, and that such lethality would be higher in men and elderly people.
-Analyze the suicide notes with the Spanish version of the LIWC program 32 to ascertain whether there are differentiated language profiles according to the sex or age of the notes' authors or between the notes that refer to "lack of belonging" and those that refers to "feeling like a burden". Our hypothesis was that we would find such different language profiles and that the percentage of use of positive and negative emotion words would be different in notes which include content related to these factors and those without it.
Method

Sample of suicide notes
The sample of suicide notes was collected based on a review of official records of deaths registered as suicides in Chile from January 2010 to June 2012 and investigated by the Homicide Brigade of the Chilean Investigative Police. To this end, their case files for death by suicide were reviewed individually, until a total of 80 suicide nodes were found in the records § .
The total sample of individuals who died by suicide (n = 2,272) included individuals between 8 and 94 years of age. A total of 1,877 (82.61%) were male, 1,311 (57.70%) were single or similar and the most common mechanism for death was hanging (51.76%, n = 1,174), followed by firearms (9.68%, n = 220) and poisoning (4.80%, n = 109).
Procedure
The individuals whose report contained a suicide note were characterized by their demographic and forensic characteristics. These included the date of suicide, age, sex, residence, marital status, educational level, employment status, method of death, number of suicide notes, history of psychiatric diagnosis or treatment and previous attempts (not necessarily registered in the report), depressive symptoms (with no medical diagnosis or treatment) and supposed triggers (reported by individuals in their community in response to a semistructured interview and based on what was written in the notes and/or their knowledge about the deceased), analyzing whether there was a relationship between the author's sex or age and other previously mentioned characteristics. The individuals were also classified according to the lethality of the method chosen for carrying out suicide, following the criteria proposed in previous studies 28 . Methods that resorted to poisoning, overdosing, asphyxiation or knives were classified as "relatively low lethality", while methods that included hanging, jumping and firearms were classified as "relatively high lethality".
All personal data were processed according to the directives of the World Health Organization and the Declaration of Helsinki.
To search for ITS factors, each note was classified independently by 3 judges (a clinical psychologist, a forensic psychologist and a psychiatrist, all authors of this study) according to whether the contents referred to "feeling like a burden" and "lack of belonging" factors. To this end, we followed the criteria proposed in previous studies 29, 30 where the presence of perceived burdensomeness was related to any reference to being a burden (emotional, financial…) on those around, references to others being "better off" with their death and feeling that their deaths would bring about something good. Criteria for thwarted belongingness included feelings of being isolated or discon-nected from others, feelings as though they do not fit in or feeling lonely (and concern about it) and suicide related to a recent loss. Each suicide note was scored for both factors, indicating whether each was "clearly present", "possibly present" or "absent". For the purposes of this study, we combined the "clearly present" and "possibly present" results.
The third factor proposed by the ITS ("an acquired capability for suicide") was classified as present in those individuals for whom we had proof of at least one previous suicide attempt or a history of suicide in the family of origin following previous criteria 16 . We analyzed the potential relationships between the 3 ITS factors and the relative lethality of the chosen method and between these factors and other characteristics of the suicide note authors.
For the linguistic analysis, we analyzed the written material collected in each case as a continuous text using the Spanish version of the LIWC 32 . We linked their results to their authors' gender and age, as well as to the presence or absence of the interpersonal factors of suicide risk established in the ITS 6 .
Statistical analysis
We performed a descriptive analysis of the data. To compare categorical variables, we employed the chi-squared test. KolmogorovSmirnov normality tests were also performed. For non-Gaussian variables, we employed the nonparametric Mann-Whitney U and Kruskal-Wallis tests. Using the single-factor ANOVA test, we studied the relationship of the various LIWC categories with age at death. 3 age groups were established after performing a GAM (Generalized Additive Model) using smoothing p-spline, which showed the nonlinear character of this variable, observing three separate areas which were grouped in 3 ranges: 0-30 years, 31-60 years and 61-90 years. Bonferroni correction was made to the control of the Type I error. To calculate the agreement among the judges in the classification of notes according to the presence/absence of ITS factors, we employed the Kappa index.
We considered p-values < 0.05 as statistically significant and the analysis were performed with SPSS 15.0.
Results
Clinical and demographic characteristics; relationship with sex and age of the deceased
The characteristics of the sample of individuals who left a suicide note are listed in the following table (see Table 1 ).
We found no significant differences by sex in terms of having a partner or not at the time of the death (p = 0.279), living in a rural or urban area (p = 0.931), the number of suicide notes written (mean of 2 for males and 2.4 for females; p = 0.564) or the age at the time of death (mean age for males, 47.18 years [SD, 19.36]; mean age for females, 39.79 [SD, 14.76]; p = 0.099). There were significant differences in the chosen method of suicide, with a greater use of hanging in males (p = 0.001) and poisoning in females (p = 0.025). More females (n = 10; 41.67% of the deceased) than males (n = 6; 10.71%) had a history of psychiatric problems (p = 0.002). The presence of mental illness was reported as the trigger in more females than males (p = 0.038) (see Table 2 ).
We found no significant differences by age in terms of whether the victim had a partner or not at the time of death (p = 0.711) nor did we find a relationship between age and urban/rural setting (p = 0.970) or method of sui- 
Tracking of Interpersonal Theory of Suicide factors
In the analysis of ITS characteristics, initially the 3 judges completely agreed on the classification of 62 of the 80 suicide notes (77.5%), with an agreed upon Kappa index between 0.8 and 0.92 in that initial classification, after which we met to resolve the discrepancies. In 48 of the suicide notes reviewed (60%), we found content related to the interpersonal risk factors of ITS. The "lack of belonging" factor was the most common and was detected in 42.5% of the notes (n = 34), while the "feeling like a burden" factor was scored in 35% of the notes (n = 28). We found content referring to both risk factors in 14 of these notes. The third factor or "acquired capability for suicide" was scored as present in 14 cases (17.5%).
We analyzed the relationships between the 3 ITS factors and sex, age and living with a partner or not at the time of the death. Only the relationship between "acquired capability" and sex (p = 0.015) was significant. This factor was present in more females (8 of 24; 33.3%) than males (6 of 56; 10.7%). 
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Relative lethality of the suicide method and its relationship with other variables
Of the 80 cases analyzed, 70 (87.5%) were classified as suicides with a relatively high lethality method, while the remaining 10 (12.5%) were classified as relatively low lethality. The analysis of the 2-to-2 relationship between "relative lethality of the chosen method" and "acquired capability", "lack of belonging" or "feeling like a burden" factors did not achieve statistical significance. The 3 ITS factors analyzed jointly also were not predictors of greater relative lethality of the suicide method. In the analysis of the relationship between relative lethality and sex, supposed trigger, age or living with a partner or not at the time of suicide, only the relationship between lethality and sex (p = 0.003) was significant. More males chose relatively high lethality methods (53 of 56; 94.6%) than females (17 of 24; 70.8%).
Linguistic analysis of the suicide notes
When comparing the usage of words included in the linguistic categories of the LIWC according to sex, we found significant differences (p = 0.002) only in the use of words in the "human" category, which was higher in females (mean, 2.61; SD, 2.60) than in males (mean, 1.13; SD, 1.06).
Taking into account the victim's age, the younger individuals used more affective words (p = 0.001), specifically words about positive emotion (p = 0.004) and feelings (p = 0.001), as well as more words about "cognitive mechanisms" (p = 0.041) and references to the present (p = 0.026). The older individuals used more articles (p = 0.015), punctuation marks (p = 0.011) and longer words (p = 0.007); made more references to occupations (p = 0.001) and money (p = 0.007); and had a lower usage of words in the "social" category (p = 0.019) (see Table 3 ). When comparing the usage of words included in the linguistic categories of the LIWC according to the presence or absence in the suicide note of the "lack of belonging" factor, we found significant differences in the use of words in the "1 st person plural" (p = 0.002), "2 nd person" (p = 0.027), "negative emotions" (p = 0.001) and "human" (p = 0.038) categories. This usage was higher in the notes in which this factor was identified; these notes were also significantly longer (p = 0.000) (see Table 4 ).
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302 MERCEDES FERNÁNDEZ-CABANA ET AL. Table 4 LIWC categories with significant differences in the usage rate according to the presence/absence of the "lack of belonging" factor. When comparing the usage of words included in the linguistic categories of the LIWC according to the presence or absence in the suicide note of the "feeling like a burden" factor, we found significant differences in the use of words in the "optimism" (p = 0.012), "cause" (p = 0.002) and "achievement" (p = 0.033) categories. This usage was greater in the notes with this factor. In this case, the notes were also longer than those without this factor (p = 0.001) (see Table 5 ).
Discussion
The most often chosen method of suicide according to sex (hanging in males and poisoning in females) was similar to that found in previous European studies 33 .
The presence of mental illness is a significant risk factor for suicide. It is estimated that a high percentage of individuals who die from suicide have this condition 34, 35 . Previous studies have shown that suicidal ideation is related to the presence of depression and that planned and attempted suicide is related to disorders characterized by anxiety or agitation and poor impulse control 36 . In our sample, the relatives identified the presence of mental illness as the supposed trigger in only 7 cases and more often in females, possibly because we have more females with previous suicide attempts, which makes the presence of mental health problems more visible. Assuming that a trigger may be on the mind of the victim without being displayed in its suicide note or known by their relatives, is striking the limited election of mental illness as the trigger, given that there was a history of psychiatric treatment or untreated depressive symptoms in 47 of the deceased. This fact could be related to the stigma that surrounds mental illness 37 and the burden and stigma by association that this frequently represents for the family 38 . Of these 47 cases, 18 were female (of 24 deceased), with more females than males undergoing psychiatric treatment (41.67% vs. 10.71%, respectively) which agrees with the already reported greater willingness by females to seek help 39 . Only 16 of the deceased (20%) had a history of psychiatric problems, which brings us to the low level of effort in searching for mental health treatment by individuals at risk for suicide. International studies have linked this problem with the low perceived need for treatment and the negative attitudes towards the search for this treatment (the desire to handle it without help, the belief that it will improve on its own, that it is not a serious problem or that treatment will not be effective, the associated stigma, etc.). Studies have also linked this problem to structural barriers such as difficulties accessing treatment 40 .
The individuals for whom physical disease was considered the suicide trigger were older, an expected result given the increased morbidity associated with aging, which constitutes a risk factor for suicide per se 1 and given the presence of a positive correlation between suicide and dependence in elderly individuals 41 . In terms of the qualitative analysis of the suicide notes, we found content referring to the ITS risk factors of "lack of belonging" and "feeling like a burden" at higher rates than in the study by Gunn et al. (the only study that analyzed suicide notes exclusively) 29 . One or both of these factors appeared in 60% of the analyzed notes. The "lack of belonging" factor was more common in previous studies 29, 30 and was in tune with the fact that emotional problems were the more frequently indicated trigger.
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In general, it is commonly accepted that females attempt suicide more often than males 42 . It has been hypothesized that it is more common for females to attempt suicide as a means of communicating their discomfort or to achieve changes in their environment (suggesting a lower suicidal intent). This hypothesis is controversial, however, given that the degree of intent does not necessarily correlate with the lethality of the chosen method 43 , and the result could be determined by the selection of the method 44 . The higher rate of attempted suicide in females could explain why the ITS "acquired capability" factor was more common in our study in the cases where the deceased was a female, given that the presence of previous suicide attempts was one of the criteria we used to identify this factor. This result does not agree with those of earlier studies, possibly because in those studies this capability was estimated by taking more va riables into account 10 . We also found no correlation between content referring to the "feeling like a burden" factor and older age 8 , possibly due to the scarcity of individuals in our sample older than 61 years (18.75%). We found no relationship between the "lack of belonging" factor and youth in the notes 29 or between this factor and living with a partner or not at the time of death.
In contrast to previous findings 28 , there was no correlation in our sample between the relative lethality of the chosen method and other ITS factors, although this result may be influenced by the shortage of people with relatively low lethality methods of suicide in our sample. We confirmed the selection of more lethal suicide methods among males than in females 45 .
Lastly, in the linguistic analysis of the notes, the higher usage of words from the LIWC category "human" in the notes written by females could indicate (as noted by Newman et al.) that females have a greater interest in communicating psychological and societal issues 46 , as well as reflect the greater influence of interpersonal problems on females as a risk factor of suicide 47 .
The language used in the suicide notes of the youngest individuals showed a higher rate of affective and positive emotion words. The use of emotion words would be an indicator of greater personal immersion in the writing, and the use of the present time provides closeness and warmth 48, 49 . The greater use of words from the "cognitive mechanisms" category would indicate greater reflection and focus on the underlying meaning of the topic 50 . The language used by the elderly in their suicide notes is, in contrast, more elaborate and careful (with a higher usage of grammatical particles and long words) and is more focused on specific issues (money, occupation) and with fewer indicators of social connection and integration 51 .
These results do not agree with the findings from the analysis of suicide notes from Spain, in which the notes written by females were longer and used a greater percentage of words related to feelings and emotions, more verbs in the past and future and more first-person plural pronouns than those written by males. The notes of younger individuals were different from those written by older individuals only in the greater use of punctuation marks 31 . Given that Spanish is spoken by more than 500 million individuals worldwide who live in various countries and cultures, we must consider the linguistic differences between South American Spanish (which is neater and more nuanced, with longer greetings and farewells) and the Spanish spoken in Spain (which is shorter and more specific, among other differences). These differences are accentuated in the popular language 52 and could explain the divergence in the results.
We found differences in the language used in the notes according to the presence or absence of content related to ITS factors, but not uniquely regarding use of emotion words. The suicide notes that included these factors were longer; the notes in which the "lack of belonging" factor was detected made greater use of the second-person singular pronoun and the first-person plural pronoun, as well as words in the "human" and "negative emotions" categories (words such as abandonment, grief and isolation). These notes therefore referred more frequently to difficulties with the reference group and with the important individuals for the authors of the notes.
The suicide notes that included references to the "feeling like a burden" factor included a greater percentage of words of the "cause", "optimism" and "achievement" categories. These notes are more focused on explaining the reasons for the decision and emphasizing the benefits for those left behind, who would be "better off once the individual has gone away". These results were different from those found previously 27 although in our sample we analyzed suicide notes and not texts written by individuals without a history of suicide.
Conclusions
This study presents the clinical and demographic characteristics of the study sample, with only 20% of the deceased having a history of mental health treatment. More females than males were undergoing treatment. The use of poisoning as a suicide method was more common among females, while males preferred the use of hanging, choosing suicide methods with relatively greater lethality. The families most often indicated mental illness as the trigger in females and physical disease for elderly individuals.
We confirmed the presence of contents related to the interpersonal risk factors proposed in Joiner's ITS in a significant percentage (60%) of suicide notes, as well as a greater frequency of the "lack of belonging" factor, possibly related to the most common supposed trigger: emotional problems. Therefore, these factors should be considered and assessed in clinical settings to improve understanding and, above all, prevention of suicide.
The linguistic analysis found differences according to the authors' gender and age and revealed the need to consider the cultural differences in its interpretation. We also found linguistic differences according to the presence or absence of ITS factors, which supports the construct validity of these factors that could be tracked on Internet forums and blogs. As far as we know, our study is the first to analyze suicide notes in Spanish from this theoretical perspective.
As for study limitations, there is the use of the qualitative methodology for classifying suicide notes according to the presence or absence of ITS factors, which might be subject to biases. In addition, there was the decision to follow the criteria proposed by previous studies to decide the acquired capability and relative lethality of the suicide method for each case, criteria that consider a limited number of variables in making this classification. The design of our study would be stronger if we had a sample of notes written by attempters to compare with as this will allow us to distin-guish patterns that indicate increased risk among people who carry out suicidal behaviors. Another limitation is due to the characteristics of the linguistic analysis tools, given that LIWC performs a quantitative analysis that does not allow for contextual influence or double meanings in the text. Its classification of words is based on probabilistic models of language use and therefore is more reliable to greater number of analyzed words.
